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TI Preparation of asymmetric 

4 - ( 4 1 - ( 4 -hydroxyphenyl ) cyclohexyl ) - 1 - 

hydroxybenzenes , e.g. for synthetic resins and photoresist, 

using 

cyclohexanone derivative, substituted phenols, acid and 
thermal 

decomposition and hydrogenation . 
DC A41 E14 G06 

PA (HONU) HONSHU CHEM IND CO LTD 
CYC 1 

PI JP 2002363117 A 20021218 (200328)* 10<-- 

ADT JP 2002363117 A JP 2001-169451 20010605 

PRAI JP 2001-169451 20010605 

AN 2003-282500 [28] WPIDS 

AB JP2002363117 A UPAB : 20030501 

NOVELTY - Preparation of 
4 - ( 4 1 - ( 4 - hydroxyphenyl ) cyclohexyl ) - 1 - 

hydroxybenzenes comprises : 

(1) reaction of 4- ( 4 -hydroxyphenyl ) cyclohexanone with 
substituted 

phenols in the presence of an acid catalyst; 

(2) thermal decomposition of the resulting 
hydroxyphenyl - subs t i tuted 

cyclohexylidene bisphenols ; and 

(3) hydrogenation of the resulting reaction mixture. 
DETAILED DESCRIPTION - Preparation of 4-(4'-(4- 

hydroxyphenyl ) cyclohexyl ) - 1 -hydroxybenzenes of formula ( I ) 
comprises : 

(1) reaction of 4- ( 4 -hydroxyphenyl ) cyclohexanone (II) 

with 

substituted phenols of formula (III) in the presence of an 
acid catalyst; 

(2) thermal decomposition of the resulting 
hydroxyphenyl- substituted 

cyclohexylidene bisphenols of formula (IV); and 

(3) hydrogenation of the resulting reaction mixture to 

give ( I ) . 

R = 1-12C alkyl, alkoxyl or haloalkoxyl, 5-6C 
cycloalkoxyl or 

halocycloalkoxyl # phenyl or hydroxyl; and 
n = 0-3. 

USE - Used as materials for synthetic resins e.g. liquid 

crystal 

polyester, polycarbonate and polyurethane , 
materials /intermediates for 

electronic display devices and materials for photoresist. 

ADVANTAGE - Prepared with high purity in high yield from 
easy- to-obtain materials. The asymmetric 

4- ( 4 1 - ( 4 -hydroxyphenyl) cyclohexyl) -1 -hydroxybenzenes are 
expected to 

excel in solubility when compared with their symmetric 
equivalents . 
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Kp^r^yfy, 4- (4' - (4" - tFo^*>7 
m^yy) -2, 1 - fc 

KP*>"<yi?>\ 4- (4' - (4" -t FP^r^>7 
*s*;xi^$ri/}V) -2, 3— v^^yU- 1 -fc 
Kn^r^yify, 4- (4' - (4" -tKo^ 
^-/U) i/^n^vvu) -2, 5-v^^yy- 1 -fc 
Kn^r^VifV, 4- (4' - (4" -t Ko*y7 
x^;u) v-^ P^i/yy) -2, 3, 
1-fc Kn^rv-^yifV, 4- (4' - (4" -t Kp 
^'>7x^) ^/^P^^r^) -2, 3, 6 -MM 50 
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fvu-i-t Kn^^yfy, 4- (4' - (4" - 
t KP^rv^zii^/U) v^P^^ri^yy) 
1-tFP^v^y, 4- (4 3 - (4" - t Kp 
^r^7x^;U) -s? u^5ri/j\s) - 3 -ai^yU- 1 - fc 

Kp^y^yfy, 4- (4' - (4" -tKpw 
^-/b) y^n^^y/v) -2->f y7 p Pt>-l-t 
Ko^^yfy, 4- (4* - (4" -tFp^>7 

-x^/U) n^3r>>yu) -3 — f y7 9 nh>-l-t 
KD^y^yfy, 4- (4 s - (4" -t Kp*V7 

;r^y) P^^rvvy) - 2 - n -7 P P tVU- 1 - t 
Fp^r^yfy, 4- (4 5 - (4" -tFP*'>7 
3l=l/U) ^n^^) -3-n-7 P Pt>-l-t 
KP^r^ytV, 4- (4* - (4" -tKP^>7 
m^yy) -2-n-^-l-kF 
p^y^yfy, 4- (4' - (4" -tKo^>7i 
^p^^rvvy) - 1 -fc Kp 

^rv-O^irV, 4- (4' - (4" - 1 Fp^^7x^ 

yu) i/^P— -2- t -rf^fr- 1 -fc Kp^t 

v-^y-tfy, 4- (4 J - (4" -tFP^ry7xn 
yy) -3- t -;/^vy- 1 -fc Kp3t 

v"<yi?y\ 4- (4' - (4" -fc Kp^v^zc- 
/I/) >^P^=^>yy) -2, Fp 

^y-<yfy, 4- (4 5 - (4" - t fp^'>7xx 

/U) i/Vv^i/tv) -2, 3 -i/^^yu— 1 - fc Kp 
^rv-^^ify, 4- (4' - (4" -fc FP^rv^7x^ 
yy) *y$u^i/jV) -2, Kp 
*>"<yi?>\ 4- (4' - (4" -t Kp^t^x- 
yy) i/pu^is/U) -2, 3, 5-F!Jxf/i,-i- 
fc Kp^r^>-ir>, 4- (4 J - (4" -t Kp^V 
7x^/1/) i/^P^^r->/W) -2, 3, 6-MJa:?vl/ 
- 1 - t KP^rv'-<VifV > 4- (4' - (4" - t K 
nar>>7x^) n-^3r->yy) -2, 6-^77° 
p fc°yy- 1 -fc Ko+^^y, 4- (4' - (4" 
-fc Kp*^7x^) P^^r^U) -2, 3-v? 

yyp fc°yy- i - 1 Kp^r^yf 4- (4' - 

(4" -fc Kp^^xx;!/) y^P^v'/U) -2, 

5-^y7 p pt>-i-t Kp^-y^yfy, 4- 

(4' - (4" -fc KP^ry7x^yl/) v'^P'^v' 
yy) -2, 6 -v*- t — ^^yU- 1 - fc Kp * 
l/ s 4- (4' - (4" -fc KP^y7xx/U) ^p 
^v'yy) -2, 3-v 5 - t 1 - fc Fn^y 

'O'-fcfy, 4- (4' - (4" -fc Kp^Wx^) 
y^n^ar^) -2, 5 -v/- t -7^yy- l -fc K 
P^^^ify, 4- (4' - (4" -t KP^ry7x 

v^p-^vvy) -2-yf^-6-^y7 fl pt° 
/y- i -fc Kp^y^yf 4-(4 , -(4"-t 

Kp df- y7i^) ^^p-^^fi/yy) -2-t-y^/u 
-5->^yy-i-fc KP*y^y*v, 4- (4' - 

(4" -fc KP^ri/7^— /y) v-^ n^^ri/yy) - 2 - 

>f/v-6-t-^/i/-i-t Kp*y^y, 4 
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- (4* - (4" -t Ko^ri/7xn;l/) ^p^V 
)V) -2, 6-^t-^-5-^/^-l-tF 
P^r^yfy4- (4' - (4" - fc Kp^7x = 
/U) v/^D^v/;i/) - 2- h y h*^- 1 
- 1 Kn+^yt'y, 4- (4' - (4" -fc Kn^f- 
y7i^) v'^P^^v'/L') - 2 — v/^ 7 P^3r vvU— 

4- (4' - 

(4" - t Kn* i/7x^/l/) is? a^^i/jU) -2 — 
n -^T^/U- 1 - t Kn^rv-^^if V, 4- (4' - 

(4" -fc Ko*i/7i^/U) i/9x2^**sfls) -2- 
^^n^^rv'/u-l-t: Kn^^VirV, 4- (4' 

- (4" -kKo*v^7x-;i/) v^n^^vvw) - 
2 , 6 - Z?is# P^^r^V- 1 - fc Kp ^rv^^^if 
4- (4' ~ (4" -t Kp*'>7x^I/) v^p-^ 

-2-^^-l-tKn*>"<^ 4- 
(4' - (4" -fc Kp^^7x^) ^d^v^ 

/U) -3-^ f^rv'-l-t Kn^^yify, 4- 
(4' - (4" -kFn^^x^) i^P^-> 

)V) ~2- t-/h^-i-t KP^f^ytV, 4 

- (4' - (4" - fc Kp^^x^/U) v^P^^riy 
/u) -3-^ey^pp^ h^riz-l-t KP^^Vif 
> s 4- (4' - (4" - t Kp*v'7x^) i/W 
^*ti/jv) -2-7x^;i/-l-t Kn^v'^yir>, 
4-(4'-(4"-fc Kp^tv/7x^;U) v^p^ 

-2, 6-y7x^/U-l~t Kp^v^^ 
V N 4- (4' - (4" -fc KP^y7x^;l/) v^p 
-^^rvz/U) -1, 4- 

(4' - (4" -t Fp^^x^v) '^p^'> 
/U) -1, 2-^k Kn+^y*^ 4 - (4 ' - 

(4" -t Kp^> / 7x^;I/) is? v^*i/jU) -1, 
2, 3 - by t KP^r^yf SrWSlt^t^ 

[0 0 5 1 ] *«WI-J:*itf, ffiW^+i: l/r, ME— 
j&it (III)-C*$*i5 4- (4-fc KP^y7x^;u) 

v^p^*u-y vtftuia-^ (iv) -e«*ixa«*7 

tJIB-K* (I) t*Sh5tKo*^7*^ 
^y^p^yyry^7x/-/«MH, & 

BW4:i-5fiWB-*SC (II) "C**ix5 4- (4* 

- (4" -t Kp^y7x^) i/fu^i/su) -1 
-fc Kp^^vevlBSrftS-ir^-e^So 

[0 0 5 2] ±K;fri£lc:Jol^CtK tW4«fttfc5fc 

KD*-y7x^t^y^ p^^->y ryt^7x/- 

Sr*^Xgc7)^i:LXfflv^TtJ:<, fill*, **i-eH 
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[0 0 5 3] La»Lfcj!*b, **BBKiJ;Jxtf, ±fM>5 
»»i-5^i:*<, mbtitzKfcM 

[0054] KttjK(o#fiETx iWlEH&a; (in)-e** 

*l5 4- (4- fc Kp*^7i= M n^f-y ;y 
fcflWBHRa; (IV) •e«Stii««7iy-/HR4:S:B[ 

/MKfcv'* p^v^ y x ^ if* 7 31 y — /u?S£#5 
tt, 09*Lfif, #f!2 0 0 0-6 3 3 0 8 f^WcBBS 
tlX V * 5 t J; tbtf i V \ 

[0055] ±E-«S; (iv) T«£ti58tk^y- 

20 /l/Jg^*5V^T, RRt/nliSJS-lRa (I) <Z>-tft£l^ 

C-efc5 0 Sot ±|E«ft7 3i/-/HHi:Lr, ft* 
/K 2, 3-, 2, 5-, 2, 6-, 3, 5-Xf*3, 

6-*yi/;-;K 2, 3, 5-xte2, 3, 6-hy 

^f;U7x/- /I/. 2 - xf/V7x; — /K 3-^fvl/ 
7=./—/K 2-n-7 9 Pt>7x/-/K 3 ~ n - 7° 
Pt>7x7-;v, 2--f 7 7 P Pt:VU7xy-;K 3- 

30 A\ 3-^y7^7x7-/K 2- s -y^^y 

— /v, 3 — s --y^^yztLj — /k 2 --f y^n tvu— 

5-^f^7xy-;K 2- t-^/U-5-y^7 
m y — jV^ 2, 6-v 1 - t --f*J-)V7 s-J— /K 2-n 
--^^vi^^y — /l/, 2 -v^ P^^r->yW7 3iy — 

71-, 2, 6-^p^y;v7xy-/K 3-y^A- 
- 6 - */9 D^^y;u7x y — 2-* Y^r^y^J 
h*^y*s— 2-t-7 f ^y7x 

y— 3-?PPn^ry7xy-/K 2~M)7/U 

tn^h^y^xy-zK o -7 ^=^)V7 y — /i-, 

40 2, 6— ^x-^s/^K uy/Uv^y— yl^, ^7f 

[0 0 5 6] r^±5*fi»7 3iy-yw|gi:4- (4- 
t KP^ry7x^) i/^ P^^ri^-y >ir<DRj^(CjQ^ 
T> g^^x-y-yl/^tt, 4- (4-tKo*^7x- 
/l/) v-^p^^r-y-y ^l^yi/gptc^LT, ii^, 2-2 

[0 0 5 7] ±IEI^7x7^1i:4- (4-t Kp 
ari/^^^/u) sy^p— ^rify l/k<DKfc\zt$\,^X, R 

50 «#js:fflv^4»^ ^Jx«, mmmr^-^ 



(9) 

15 

Ej£**K Rit(om^\±^^&Lx . y* y- 

*->u->\ ?y >-^£¥Cf 51 ktfX'ZZo Z. 
(DXotemmii, fflV>54- (4-tKnJf-->7 

i/^P-vJffyyi o ofilgBtc^L-c, io io 
[0 0 5 8] **i^lcfcv^„ ±f^feb^i LTii, ft 

^^tP^y^/v*^ v-^B£, df'SK y> 
5„ zi©«t5 4Ktt*Klix 011*. tf, 

[0 0 5 9] 3$, 2 0~8 0°C, $?*L< 

He, 2 o~5 otrottfflroiagfc-c, K*S»f©Rjj:a 
[0 0 6 0] RfSUfcTflL #f>nfcR/S^^|-T/U* 

r©ftgi&S:«i&u -n%Kicjii:w B B B w^J 

[0061] L^u *^p^tc<tnii, HU^Lfci:5 
(c, Kj£lg&ffilfr{fc1-3fc«>ic, KI&*l7gL #bJx 40 

[0 0 6 2] r«t Kn+->7x-;l/Iiy^P^-> 
y r > 7 * y -/m^ts foft<D&.fom&M*ffim 

j&lctf-fSr tfctoT, aWti--5HulS-^ (ID 
■C*$*t5 4- (4' - (4" -t Kd^-v/7oizi/U) 50 
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[0 0 6 3] 

^n^-y-y ^kfrbmm-tzm&Z'Sfrx, nwic 

^TI-KJSSrffoT, @#Ji-r5 4- (4' - (4" 
-t KD*->7i=yl/) S^n^df-vvlx) -1-tKn 

[0 0 6 4] Hie, ^IgP^tcinii, WJgJS^tU-C, 
^(O-Jro^iBwt Kd^->7x^;1/1i;o^ Mx- 
tf, T/i^/wX<o«fc5ftg&S£ ; N-5fc Kd^7i 
-/pg&i/^ n^^fi/y r^f^^y — /MIStE^S 

immnm<D4- (4' - (4" -tKn^v-?^ 

/U) V^n^^f-Wl') - 1 - t Kn^rv'-O'-tf^il^f 

[0 0 6 5] Z<D£ot£#MWmfe<D4- (4' - 

(4" -tKP + yyx^) *s9u-^**s;V) -1- 

tKa^-y<yfyiit Jt»«it0 4- (4' - 

(4" - t Kp^-77i-;1-) ->y u-^df ->/w) - 1 - 

[0 0 6 6] 

[0 0 6 7] ^Ite^J 1 

(4- (4' - (4" - 1 \?u**s7 3L^/V) *stu^ 
it) 

1- (4-t Kn*-y7x=/V) -4, 4-tf* (3- 
^W-4-tKP^(->7i^) ->y n^-^r-y-^5 
0. Og (0. 1 2 iSiifSi*^ n-7 h^77-f 

-(Ci5|iEg9 8. 2%) £4 8 %7kSf{li-7- h y ^AtK 

&mo. 3 g (±iemis^4fc^LTo. 4aa%) t 

fh7ifU'y^!)3-/P2 0g (±ISffiHiC^L.T4 
0fi*%) tSrRlSSS (3 0 0mL§iloP777 

SrBETJ 4 OmmHgOili L, fiS 2 1 CCSStCja 

tvfcSJS^^itc 5 0%»»*^}RS:ABx.-C, pH6g 
StCff ft tfcm, ttto&m&m 5 5. 3 g 
[0 0 6 8] z.<D£o\£LX'&t}ix1z±M&-SfofoVi&& 
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4- t KD*>/7xn }V) -4- (4-t Kn^>7x 
1- (4-fcKo^7x=^) -4, 4 -If* (3- 

1"*R*Sasl*tt9 i. 5%-efcofc 0 

[0 0 6 9] ^Id, ±KJMfcttl - (3-^^-4- 
tKP*'>7i=/U) -4- (4-t Kp^>7x= 10 

-l-y^n^^rty3 5. 3 g £ >f y tf/U7 
/^-/M80g (±Mftl^ttl 4 0 0ti 
%) t7^7^ttl6. 4gSrSJ£WS (2Lg 

EJES»rt*r#»U ^4 5°C(cigLfcP#^TSiS^ 
rt^Tk^JE^o. 2MP a \Cf£%) <£ 5 I^SllfCo 
[0 0 7 0] Sj£SrM*&LT3Kl2. 5 mm&\Z**t9m 

atiSLT, 4- (4' - (4" -t Fu*is-7 3i=L;U) 
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^7 7-f-^Dfl:i5«Kii9 6. 5%Tf*>ofc. 

ff/hy>^fr<7)it*fi4/6Tfoo/c:o 1- (3-* 
^ y u_4-t: Kp*i/7x-;i/) -4- (4-t Kp^t 
y7x^) - 1 -i/^ P^i?>{C^5l&*fl7 

[0 0 7 1] MA (*H?Kk#*rfe) : 1 5 9°C 
: (M + ) 282 
h VNMR (4 0 OMH z, ffc^v^ M (pp 
m) , S|DMSO-d) 
1. 51 (2H, t, J =8. 8Hz) 

1. 65-1. 75 (2H, m) 
1.8 3 (4H, d, J=7. 2Hz) 

2. 0 8 (1 . 2H, s) 
2. 1 0 (1. 8H, s) 

2. 36-2. 47 (1. 2 H, m) 

2. 66-2. 77 (0. 8H, m) 

6. 6 8 (3H, d, J =8. 4Hz) 

6. 8 5 (1H, d, J = 8. 4Hz) 

6. 9 2 (1 H, s) 

7. 03 (2H, dd, J = 8. 0Hz, 2. 4Hz) 

8. 9 7 (1 H, s) 

9. 11 (1 H, s) 
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